Introduction
Textile fibers are the materials in contact with human skin for 24 hours per day. The thermal microenvironments have big impact on the skin [1] . The buckling and surface friction properties of hairiness fiber are the basic factors for tactile perception [2] .The shape and mechanical properties of hairiness fibers on surface directly affect the contact force [3] , however, the brain function of tactile perception for the soft fibrous surface is unclear, especially with local skin temperature changing. Expert scoring method is one of the means of traditional textile industry for tactile perception [4] , but not for perception mechanism. The neuroimaging (fMRI) is a non-invasive research technique [5] , which provides new methods and ideas for fabric tactile perception research. We compared the activated regional differences of brain by different local skin temperature regulation, to investigate the structures and co-ordination mechanisms of our brain for fabric tactile.
Subjects and methods
General information: testing from Nov. 2011-May 2012, 18 healthy subjects for scanning, including nine men and nine women, aged 23 to 33 years, median age of 26.5 years, right-handed, no brain diseases and history of severe skin diseases, no taking drugs 3 days before the experiment. Studies have got the Ruijin Hospital Ethics Committee approval. GE 3.0T Signa HDxt MRI System is a standard head coil. Forearm skin irritation textile is denim (right-hand twill cotton, warp 58, wefts, 58, fabric g380 g/m 2 ). The denim fabric fixed on the semi-automatic tactile devices. The device can control skin contact area and contact pressure and frequency of reciprocating for stimulation.
There are three different local temperature adjustment methods. First, low temperature regulation (ice): using single layer 0 °C ice packs changed the local temperature on the forearm skin of subjects, after 3 minutes removed the ice packs, wiped away the residues cold water from the surface of the forearm skin by dry towel. Second, normal temperature regulation (at room temperature): the volunteers are were required stay in 20 °C standard laboratory temperature for 9 minutes. Third, high temperature conditioning (hot towels): use the 55 °C hot towel on the forearm skin, contact with towel for 6 minutes, remove the hot towel, and wipe away residue hot water.
Results and conclusions
Major activated region by fabric tactile stimulation under three local temperature conditions are shown in fig. 1 . First, using ice bag condition for 3 minutes, the average local temperature of contact region on forearm is 23 °C. The activated brain regions included the parietal operculum (OP/S2), the declive (Dec) part of the cerebellum and the cuneus (Cun) part of the occipital cortex. Second, under standard room temperature 20 °C for 9 minutes, the average local temperature of contact region on forearm is 29 °C. The brain regions for tactile included the parietal operculum (OP/S2), the cuneus part of the occipital cortex, the declive (Dec) part of the cerebellum, the superior temporal gyrus (STG, BA22), the Brodmann area 2 (BA2), the premotor cortex (PMC, BA6), the primary somatosensory cortex (S1), the inferior parietal lobule (IPL) and the posterior parietal cortex (PPC). Third, with hot towel 55 °C for 6 minutes, the average local temperature of contact region on forearm is 32 °C. The brain regions included the Parietal Operculum (S2) the declive (Dec) part of the cerebellum, the lingual gyrus (Lin) part of the occipital cortex, the middle occipital gyrus (MOG), the culmen part of the cerebellum, the anterior insula (AI), the superior temporal gyrus (STG), the anterior prefrontal cortex (aPFC), the dorsolateral prefrontal cortex (DLPFC), the posterior parietal cortex (PPC), the posterior cingulated cortex (PCC), the orbitofrontal cortex, the Brodmann area 2 (BA2), the inferior parietal lobule (IPL), the premotor cortex (PMC), the supplementary motor area (SMA), and the primary somatosensory cortex (S1). Our results provide new sights into the functional organization of the fabric tactile perception system. Neurocognitive model of fabric tactile perception have shown the connections and the pathways of activated regions to different aspects of fabric perception. The basis region areas for tactile are highlighted with ellipses of blue tints ( fig. 2) , including thalamus, declive, cuneus, and OP/insula. The discriminative region areas are pointed with ellipses of green tints ( fig. 2 ), including PMC, STG, BA2, S1, IPL, and PPC. The affective region areas are colored with ellipses of red tints, including SMA, DLPFC, aPFC, AI, OFC, and hippocampus. The dorsal (where) pathway [6] may contribute to fabric spatial cognition (supple/stiff) through PMC, S1, IPL, and PPC processing. The ventral (what) pathway may contribute to fabric frequency cognition (soft/harsh) through AI, STG, and OFC processing. The brain is more complex than what we imaging for the tactile perception under temperature condition [7] . The present results shown a functional dissociation, the affective regions was more involved during warm condition, while the discriminative regions were more involved during cool condition.
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